Effects of molecular mass and hydrophobicity on transport rates through non-specific pathways of the silkworm larva midgut.
We previously reported that therapeutic drug effects in the silkworm infection model are largely influenced by midgut permeability. In this report, we describe the effects of drug molecular mass and hydrophobicity on transport through the silkworm larva midgut membrane. Hydrophilic compounds with a molecular mass of greater than 400Da did not permeate the silkworm larva midgut, and the hydrophobicity of similar-sized compounds had positive effects on the transport rate. Furthermore, we compared transport rates through the midgut membrane between cefcapene sodium (CFPN-Na) and cefcapene pivoxil (CFPN-PI), which is a CFPN-Na prodrug. The in vitro transport rate of CFPN-PI was three times faster than that of CFPN-Na. Moreover, when CFPN-PI and CFPN-Na were injected into the living silkworm larva midgut, CFPN-PI appeared rapidly in the haemolymph, whereas CFPN-Na did not. The 50% effective dose (ED50) of CFPN-PI administered via the midgut was one-sixth that of CFPN-Na. These findings suggest that the general features of the non-specific transport route are similar between silkworm larvae and mammals.